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C-586 PATENT APPLICATION 

POLYMERIC DISPERSANT 
5 FIELD OF THE INVENTION 

The invention relates to a polymeric dispersant for use in printing inks. 
BACKGROUND OF THE INVENTION 

10 

It is most desirable for printers, for example those employing energy 
curable (e.g., ultra violet or electron beam curable), to generate printed products 
with the highest resolution and quality. However, numerous problems ensue 
when attempting to provide high resolution in that the printing quality suffers. 

15 The major problem in printing at high resolution is ensuring that each drop of 
printed ink contains enough pigment to produce a bright vibrant color. Simply 
loading more pigment to the printing ink causes other defects that adversely 
affect its quality, such as the occurrence of unwanted high viscosity and poor 
printing quality. Incorporation of known dispersants help to neutralize some 

20 defects but they do not provide for low viscosity, high gloss and high print quality. 

US Patent 6,110,264 discloses a phase change ink composition where 
one component is an anhydride/alcohol or amine inclusive product. Mixed 
reaction products include carboxylic acid/amide/imide/ester as carriers only and 

25 only for use in phase change ink jet systems. US Patent 6,037,414 describes a 
graft polymer composed of an acrylic polymer backbone and pending from it 
polyester side chains, cyclic imides, and quaternary ammonium groups. The 
polymers result in compatibility problems and therefore printing quality problems. 
US Patent 5,688,312 discloses a hot melt ink composition that contains 

30 molecules possessing imide or bisimide groups. The imides are obtained by the 
reaction of a polyoxyalkylene amine with various phthalic anhydride or succinic 
anhydride derivatives. The molecular structure of these dispersants does not 
contain any free carboxylic acid groups which is required to properly bond the 
dispersant to the laked pigments. US Patent 5,286,873 discloses an imide-linked 

35 polymer dispersant for lubricating oils obtained by reacting polyisobutylene 
anhydride with a polyoxyalkylene amine for use in eliminating piston varnish and 



sludge in an internal combustion engine. US Patents 4,754,056 and 4,673,705 
both describe an ultra-violet curable polymeric dispersant possessing acrylate 
functional groups in the backbone. Also, the polymer possesses free carboxyl 
groups that assist in wetting the pigment and in stabilizing the dispersion. 
5 However, the dispersant is not compatible with solvent systems and also has 
printing quality problems. US Patent 4,496,686 discloses a dispersant obtained 
by reaction of a polycarboxylic acid anhydride having a molecular weight of 100- 
4000 with an alcohol or a primary amine, forming the corresponding half ester or 
half amide respectively. The dispersant is used in radiation-curable inks and 
10 coatings but has printing quality problems. 

Thus, there exists a need for an appropriate dispersant for use in 
formulating printing inks which provides for more efficient wetting and 
deflocculation of the pigment, affording a more stable dispersion and thereby 
15 providing high print quality such as high gloss and low viscosity. 

SUMiViARY OF THE INVENTION 

20 It has now been found that the above objectives can be realized by 

printing ink formulations employing a polymeric dispersant of the following 
structure: 
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wherein Ri is a hydrogen or a methyl group or combination thereof and number 
average value of n is an integer from 4 to 200. 

The present invention also provides a method of preparing the polymeric 
5 dispersant comprising reacting a polyoxyalkene amine with 1,2,4- 
benzenetricarboxylic acid anhydride. 

The present invention further provides a method of reducing the viscosity 
and improving the gloss of a printing ink composition comprising adding to said 
10 ink composition the polymeric dispersant of the present invention. 

Other objects and advantages of the present invention will become 
apparent from the following description and appended claims. 
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DETAILED DESCRIPTION OF THE INVENTION 



It has been surprisingly discovered that a polymeric dispersant of the 
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structure: 
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wherein Ri is a hydrogen, a methyl group or combination thereof, n is an integer 
from 4 to 200. The polymeric dispersant provides reduced viscosity and 
increased gloss when used to formulate printing ink compositions. 



5 Preferably, n is from 20 to 65, more preferably 35. Also preferably, the 

average molecular weight of the polymeric dispersant is from about 1,000 to 
about 10,000, more preferably from about 1,000 to about 3,000 and most 
preferably about 2,200. 



10 The polymeric dispersant of the present invention provides improved 

viscosity and gloss for printing inks and coatings and cosmetic applications, 
which contain high concentrations of laked pigments. Laked pigments as used 
herein are precipitated salts of pigments containing sulfonic acid and/or 
carboxylic acid groups precipitated with an alkaline-earth metal or manganese. 

15 In high concentrations laked pigments can affect viscosity, gloss and stability of 
the printing inks and dispersions. Laked pigments Include, but are not limited to, 
the following pigments: Beta Napthol Pigment Lakes such as Pigment Red 49 
(Red 49:1 and Red 49:2), Red 50:1, Red 51, Red 53 (Red 53:1 and Red 53:3), 
Red 68, Orange 16, Orange 17:1, Orange 46; BONA Pigment Lakes such as 

20 Red 48:1, Red 48:2, Red 48:3, Red 48:4, Red 48:5, Red 52:1, Red 52:2, Red 
57:1, Red 58:2. Red 58:4, Red 63:1, Red 63:2, Red 64, Red 64:1, Red 200. 
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Brown 5; Napthol AS Pigment Lakes such as Red 151, Red 237, Red 239. Red 
240, Red 243, Red 247, Naphthalene Sulfonic Acid Pigment Lakes such as 

Yellow 104. Orange 19, Red 60, Red 66, Red 67. 

5 The polymeric dispersant can be prepared, for example, by reacting a 

polyoxyalkene amine with 1,2,4-benzenetricarboxylic acid anhydride. The 
polymeric dispersant is formulated in a one-pot reaction. A polyoxyalkene amine 
is treated with a 1 ,2,4-benzenetricarboxylic acid anhydride. The polyoxyalkene 
amine may be a copolymer of polyethylene oxide and polypropylene oxide, 

10 preferability is based on the particular type of printing ink system being 
employed. The reaction is carried out at a temperature of at least 90°C. The 
mixture of a polyoxyalkene amine and 1,2,4-benzenetricarboxylic acid anhydride 
is stirred continuously and heated for between 30 minutes and 10 hours, more 
preferably at 2 hours, at a temperature of about lOO'^C to about ISO^'C, and most 

15 preferably at a temperature of up to 120*'C. The temperature of the mixture is 
then raised up to 220°C, but more preferably about 160°C, and maintained at this 
temperature for about one hour, up to 10 hours. The mixture is then allowed to 
slowly cool to room temperature. 

20 The polymeric dispersant is added to an application system which may be 

a solvent based, water based, energy curable system (ultra-violet, electron beam 
or cationic) or combination of those systems. The application system contains a 

laked pigment. 

25 There are many advantages in using the polymeric dispersant of the 

present invention. It is produced in a simple one-pot reaction and therefore its 
manufacture is economical and streamlined. It can be used in a variety of printing 
ink systems such as solvent based, water based and energy curable printing ink 
systems or combinations of those ink systems. Further, the polymeric dispersant 

30 has excellent properties for lowering the viscosity of printing ink systems while 
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maintaining liigh print quality and resolution. In addition, due to it being a liquid, 
it is easy to dispense and does not exhibit dusting problems. 

The polymeric dispersant of the present invention is further illustrated by 
the following non-limiting examples in which all parts and percentages of 
5 components are by weight and based on the total weight of the composition, 
unless otherwise indicated. 

Example 1 

10 Polyoxyalkene amine (200 parts, XTJ-507 from Huntsman Chemicals 

Austin, Texas) was mixed and stirred with liquid amine 1,2,4- 
benzenetricarboxylic anhydride (20.1 parts, from Aldrich Chemical Company of 
Milwaukee, Wisconsin) and heated to 120°C for about 2 hours while the solid 
reactant slowly dissolved. The temperature of the mixture was raised to 160°C, 

15 maintained for one hour and then cooled slowly to room temperature. The 
reaction product was a golden yellow liquid having a viscosity of 1990 cPs 
(measured by Brookfield viscometer spindle #3 at room temperature), an amine 
number of 0, and acid number of 29.4. 



20 Example 2 

Two Ultra Violet Curable printing inks were formulated; one using the 
polymeric dispersant of Example 1 (Ink 2A) and the other without a dispersant 
(Ink 2B). The inks were formulated as set forth in Table 1 below: 

25 



Table 1 



COMPONENT 


INK2A 


INK2B 


Experimental Dispersant of Example 1 


2% 


0% 


Pigment Red 52:1 (Bon Red 218-0640) 


19% 


19% 


Cyracure 6105 (UV curable ink vehicle) 


44% 


45% 


Cyracure 6974 (UV initiator) 


2% 


2% 


Cyracure 6990 (UV initiator) 


2% 


2% 


Limonene Dioxide 


31% 


32% 


Viscosity (centipoise at room temperature) 


6220 


10,000 


TOTAL 


100% 


100% 
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The inks were tested for viscosity by placing them in a Brookfield 
viscometer Spindle #4 (manufactured by Brookfield of Middleboro, MA) and 
5 measured at 60 revolutions per minute and at 23°C. 

Example 3 

Two high pigment content dispersions suitable for use in solvent 
10 packaging ink compositions were formulated; one using the polymeric dispersant 
of Example 1 (Ink 3A) and the other without a dispersant (Ink 38). The inks were 
formulated as set forth in Table 2 below: 



TABLE 2 



COMPONEtMT 


INK3A 


INK3B 


Experimental Dispersant of Example 1 


2g 


0 


Pigment Red 52:1 (Bon Red 218-0640) 


16g 


16g 


40% Nitrocellulose Resin Ink Vehicle 


28 g 


28 g 


Isopropyl Acetate 


52 g 


53 g 


Tall oil Fatty Acid 


ig 


ig 


Epoxidized vegetable oil 


ig 


1 g 


TOTAL 


100 g 


100 g 



15 

The inks were then tested for viscosity by placing them first in a Brookfield 
viscometer Spindle #4 at 12 rpm and second in a Brookfield viscometer Spindle 
#4 at 30 rpm (both at room temperature or 23°C). The results are set forth in 
20 Table 3 below: 



TABLE 3 





iNK3A 


INK3B 


Viscosity measured at 12 rmp 


350 centlpoise 


500 centipoise 


Viscosity measured at 30 rmp 


260 centlpoise 


340 centipoise 



25 
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Example 4 



Eight UV curable printing inks were formulated using laked pigments (four 
Bon Reds and four Litho Rubines). The first and fifth printing inks employed the 

5 polymeric dispersant of Example 1 (Inks 4A and 4E), the second and sixth 
printing inks were conventional standard inks without any dispersant (Inks 4B 
and 4F), the third and seventh printing inks were less viscous inks employing the 
polymeric dispersant of Example 1 (Inks 4C and 4G), and the fourth and eight 
printing inks were less viscous conventional standard inks without a dispersant 

10 (Inks 4D and 4H). The inks were formulated in two stages, the first set forth in 
Table 4 below: 



Table 4 



COMPONENT 


INK 
4A 


INK 
4B 


INK 
4C 


INK 
4D 


INK 
4E 


INK 
4F 


INK 
4G 


INK 
4H 


Experimental 

Dispersant of 
Example 1 


3% 


0 


3% 


0 


3% 


0 


3% 


0 


Pigment Red 
52:1 (Bon Red 
218-0640) 


20% 


20% 


17% 


17% 


0 


0 


0 


0 


Pigment 57:1 
(Littio Rubine 
219-3707) 


0 


0 


0 


0 


20% 


20% 


17 


17% 


Cyracure 6105 
(UV curable ink 
vehicle) 


77% 


80% 


80% 


83% 


77% 


80% 


80% 


83% 


TOTAL 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 



15 

The pre-ink components in each case were combined and mixed in the 
presence of 300g of 1/8*^ inch steel shot for thirty minutes. The pre-ink 
compositions were then strained to remove the steel shots and cooled to room 
20 temperature. 

The pre-inks were tested for viscosity by placing them in a Brookfield 
viscometer Spindle #4 (manufactured by Brookfield of Middleboro, MA) at 60 
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revolutions per minute and at 23''C. The results are contained in Table 6 below 
with the gloss results of the final ink composition. 



The pre-inks were formulated to final printing ink composition by adding 
5 the components set forth in Table 5 below: 



Table 5 



COMPONENT 


INK 


INK 


INK 


INK 


INK 


INK 


INK 


INK 




4A 


4B 


4C 


4D 


4E 


4F 


4G 


4H 


Pre-Ink 
composition 


89.4% 


89.4% 


89.4% 


89.4% 


89.4% 


89.4% 


89.4% 


89.4% 


Limonene 

Dioxide 


10% 


10% 


10% 


10% 


10% 


10% 


10% 


10% 


Cyracure 6974 
(UV initiator) 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


Cyracure 6990 
(UV initiator) 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


.3% 


TOTAL 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 



10 The UV curable printing ink compositions were tested for gloss by making 

three draw downs of each ink using a #3 Meyer Rod on a black & white merest 
card and curing the ink using an Ultra Violet lamp (300 wpi, 100 fpm). Gloss was 
measured using a MicroGloss 60° (from BYK/Gardner USA Laboratories of 
Columbia. Maryland). The results are shown in Table 6 below, along with the 

1 5 viscosity measurements/results of the pre-ink compositions: 



Table 6 





INK 


INK 


INK 


INK 


INK 


INK 


INK 


INK 




4A 


4B 


4C 


4D 


4E 


4F 


4G 


4H 


Viscosity 
measured 
at 60 rmp 


5300 


6710 


3750 


4973 


5700 


>1 0.000 


4310 


> 10.000 


Gloss 


92.5 


83.4 


94.3 


84.3 


95.3 


77 


94.6 


86 
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Accordingly, the addition of a polymeric dispersant in each instance 
resulted in a significant drop in viscosity for the ink composition while a high 
printing quality was maintained, as evidenced by higher gloss values. 

5 The invention has been described in terms of preferred embodiments 

thereof, but is more broadly applicable as will be understood by those skilled in 
the art. The scope of the invention is only limited by the following claims. 



-10- 



